M ANY STUDIES HAVE DEMONSTRATED that rats deprived of sodium salts, either by adrenalectomy or by maintenance on diets low in sodium content, show an increased preference for sodium (I, 2, I I, 14, 15) . Little attention has been given, however, to changes in the salt preferences of animals fed diets low in potassium content.
It is well known that feeding animals diets high in potassium content or infusion of KC1 into animals fed regular diets results in a loss of sodium and consequently in an increase in aldosterone output (3, 5). The increased secretion of aldosterone tends to minimize further loss of sodium. On the other hand, maintaining subjects on a diet low in potassium content promotes sodium retention (8) and results in a decreased rate of aldosterone secretion 1964. (7, I 6). The present experiment tested the hypothesis that rats fed a diet low in potassium content would show an altered preference for sodium chloride solutions in a short-term preference test.
METHODS
Experiment I. Fifty hooded rats belonging to five litters were used. Adult female rats were mated shortly after arrival in the laboratory.
Following delivery, the young of each litter were left with their mother until 20 days of age, at which time they were weaned and divided into two groups matched as much as possible for age, weight, and sex. Infants were used because growing animals require more potassium than adults (6). There was also less chance that they would have had any relevant experiences with dietary deficiencies.
The experimental groups of each litter were fed a potassium-free diet similar in content to those commercially available."
The control groups were fed the same diet with the addition of 0.6 % potassium chloride by weight and grew at the same rate and appeared as healthy as animals maintained on commercial rat food. Distilled water and the diets were supplied ad libitum for about a week, by which time the experimental animals had usually stopped growing and showed other signs of potassium deficiency, such as diarrhea.
Experimental and control groups were housed in separate cages, with the appropriate diet available from containers fitted with antiscatter lids and water from drinking bottles located on either side of the floor of the front wall of the cage. After the potassium-deprived animals had stopped gaining weight, all animals were placed on a drinking schedule that permitted access to water for 4 hr/day. This schedule was in force for the duration of the experiment.
After the schedule had been in effect for 2 days, brief preference tests were given in which the rats inches apart was fastened to the wire-mesh floor in the center of the cage. The difference in the position of these jars, the absence of drinking spouts, and the different orientation of the animals while drinking minimized transfer effects from the rats' normal drinking habits and elicited investigation without frightening the animals away. To avoid bias in placing the rat in the cage, an alley about a foot long was put against the open door, and the rat to be tested was placed on it. On the initial test the rat usually ran quickly into the cage, and after a few moments would notice the jars and sniff them. As soon as the animal drank from one of the jars, a stop watch was started and the amount of time spent drinking at each jar was recorded. by rats I. ZUCKER free), potassium free with high sodium content (K free, high Na), and control. The diet of the group reared on the K-free, high-Na regimen contained I .5 % NaCl by weight. The control and K-free groups each contained five rats, and there were seven rats in the K-free, high-Na group. Animals were maintained on their respective diets for IO days. As in experiment I each animal was then given one test on each of five consecutive days. The rats chose between a I .o M KC1 solution and one of five NaCl solutions (of the same concentrations as those in exp. I). The NaCl solutions were presented in an ascending order of concentration.
All other procedures were identical with those described for experiment I.
RESULTS
Experiment I. Inspection of Fig. I indicates that the potassium-deprived animals spent a greater percent of time drinking NaCl solutions than did controls at each of the NaCl concentrations tested. The results obtained at each concentration were largely independent of the order of presentation of the NaCl solutions. For this reason, order of presentation was disregarded in the analysis of the data. The potassium-deprived rats spent a greater percent of time drinking NaCl than controls at four of the five concentrations tested (P < .OOI, Mann-Whitney U test, in each case). Only at the lowest concentration of NaCl (0.005 M) did the difference between the groups fail to reach significance.
Moreover, potassium-deprived rats spent more than 50 % of the time drinking NaCl than KC1 at four of the five concentrations of NaCl. Controls spent more time drinking NaCl only at 0.017 M NaCl.
The initial choice of a solution (the solution from which an animal drinks first on the first preference test) was analyzed for the two groups. Data based on the performance of five experimental and five control animals at each NaCl concentration showed that, on the first exposure to the solutions, 18 of 25 potassium-deprived rats, but only 7 of 25 controls chose the NaCl solutions. This difference is statistically significant (P < .OI, x2 = 9.68, df = I). Animals were said to prefer a solution if they spent 51 % or more of the time drinking from that solution. Seventeen of twenty-five potassium-deprived rats preferred a NaCl solution over the KC1 solution of the initial test. Only 8 of 25 controls showed such a preference. This difference is also significant (P < .02, x2 = 6.48, df = I).
The over-all drinking time was approximately 40 % for both the experimental and control groups; that is, on the average, rats spent 2 min of each 5-min session in drinking.
Experiment 2. Figure 2 shows the percent of time rats reared on the different diets spent drinking from each of the five concentrations of NaCI. The comparisons of interest are between the following groups: r) K free versus control and 2) K free, high Na versus control.
As in experiment I the K-free rats showed a greater preference for each NaCl concentration than the control animals.
This increased preference for NaCl reached Fig. 2 , it is clear that the preference curve of the K-free, high-Na group is very similar to that generated by the control group. At none of the concentrations did the difference between these two groups in the percent of time spent drinking NaCl reach significance (Mann-Whitney 77 test).
DISCUSSION
In exfieriment I it was shown that rats maintained on a potassium-free diet have a greater preference for NaCl than do controls. Moreover, the deprived animals preferred NaCl over a standard KC1 solution at all except the highest concentration of NaCl in experiment I, and all but the two highest concentrations in experiment 2. The absence of preference for NaCl at these hypertonic concentrations is similar to the demonstrated preference of adrenalectomized rats for water over high concentrations of NaCl (I). Control animals showed no such preference for NaCl over KCl. The discrepancy between the preference of the potassium-deprived animals for 0.43 M NaCl in experiment I, but not in experiment 2, reflects one instance where order of presentation of NaCl solutions was an important variable. The data in Fig. I are from 25 animals tested with 5 different orders of presentation of NaCl solutions, whereas for the 5 rats whose performance is plotted in experiment 2, NaCl solutions were presented in ascending order of concentration only. One interpretation of the finding that potassium-deprived rats show an increased preference for NaCl is to assume that the diet of these rats was low in sodium content, and as a result these animals were both potassium and sodium deficient.
There are two arguments against this point of view. First, control rats maintained on a diet supplemented with potassium, but in all other respects identical to that of the potassium-deprived group, did not show a preference for NaCl over KCl. Second, the sodium content of the diets was greater than 0.25 %, which exceeds the minimum dietary sodium (0.05 %) required by the rat for normal growth (6). Conceivably, potassium deficiency results in a loss of body sodium, necessitating increased consumption of sodium in order to prevent sodium deficiency. However, the results of earlier experiments (13) indicate that the opposite event occurs, namely, during the development of potassium deficiency there is an increased retention of sodium.
It is suggested that the increased drinking time of NaCl by the potassium-deprived rats reflects an increased utilization of sodium. One possibility is that sodium may be substituting for potassium in the extracellular space. Consistent with this view are the known decrease in potassium and increase in sodium content of the extracellular space in potassium-deficient animals (8). Sodium concentration has also been shown to be elevated in the skeletal musculature of potassium-deficient rats (I 0). It has been established that the potassium requirement of the potassium-depleted animal is decreased by feeding of =o73 diets high in sodium content, suggesting that sodium may indeed substitute for potassium under certain conditions (6). The present view is also supported by the finding that rats fed a diet low in potassium content, but high in sodium content, did not show a preference for NaCl, but rather, generated a preference curve similar to that of the control group (Fig. 2) . The above conclusions are speculative in nature, since they are based, at least in part, on indirect evidence. A crucial test of the proposed hypothesis would be provided by an experiment combining the present behavioral tests with direct measurements of plasma and tissue electrolytes.
Although the above hypothesis may account for the increased preference for NaCl by the potassium-deprived rats, it does not explain the maladaptive response of these animals in choosing NaCl in preference to KCl. Because of the rapidity with which the preferences were established within a given test session (usually less than 30 set), it seems unlikely that postingestional factors are very important in the short-term preference test; it is more likely that potassium deficiency increases the palatability of "pure" salty tastes (I 2), and that KC1 is avoided because it has a slightly bitter component compared to NaCl.
The initial choice of NaCl solutions by the potassiumdeprived rats is consistent with their later preference for these solutions. 
